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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coated steel sheet for exterior 

which can cover up insufficient characteristics of a fluoroplastic coated 
steel sheet, such as faults of being impaired or pressure-marked easily 
or tending to cause ice or the like to slip down, in particular, while it is 
capable of ensuring such characteristics as resistances to weather, 
corrosion, chemicals and heat that the flubroplastic coated steel sheet 
has. 

SOLUTION: An Al-Zn alloy plated steel sheet of 5-65 wt.% being used as 
a base, a resin coating blended with a rustproof pigment is baked to coat 
the surface side of the base so that the thickness of a dry coat is 1-5 |i 
m. and thereby a prime coat layer is formed. A topcoat layer is formed 
on the prime coat layer. As for the resin coating for the topcoat layer, 
an acrylic resin coating of 18-120 pts.wt. is blended in a fluoroplastic 
coating of 100 pts.wt. and further cerarhic fibers of 0.5-30 pts.wt. to 100 
pts.wt. of the blended resin coating is blended with this resin coating. 
The resin coating of the topcoat layer is baked for coating so that the 
thickness of the dry coat is 7-19 jam. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An aluminum-Zn alloy-plating steel plate is used as a substrate five to 65% of the weight by which 
surface treatment was carried out. Carry out baking finish of the plastic paint which blended the rust preventive 
pigment with the front-face side of this substrate so that dry film thickness may be set to 1-5 micrometers, and 
the under coat is formed. Finishing coat is formed on this under coat. The plastic paint of that finishing coat 18- 
120 weight section combination of the acrylic resin system coating is carried out to the fluororesin system 
coating 100 weight section. Further to this combination plastic paint It is the paint steel plate for sheathing 
which is carrying out 0.5-30 weight section combination of the ceramic fiber to the plastic paint 100 weight 
section, and is characterized by carrying out baking finish of the plastic paint of said finishing coat so that dry 
film thickness may be set to 7-19 micrometers. 

[Claim 2] The paint steel plate for sheathing according to claim 1 said whose substrate is a 45 - 65-% of the 
weight aluminum-Zn alloy-plating steel plate. 

[Claim 3] The paint steel plate for sheathing according to claim 1 or 2 with which the acrylic resin system 
coating of said finishing coat has blended thermosetting acrylics and thermoplastic acrylic resin at ten to 90:90 - 
10 % of the weight. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the paint steel plate for sheathing used for building materials, 

such as a roof and a wall. 

[0002] 

[Description of the Prior Art] As this kind of a paint steel plate for sheathing, there is a fluoropolynier painting 
steel plate (a coating is 80% or more fluororesin principal component), and compared with the steel plate which 
painted other plastic paint, this fluoropolymer painting steel plate has weatherability, corrosion resistance, 
chemical resistance, and thermal resistance, and fits the building material. 
[0003] 

[Problem(s) to be Solved by the Invention] However, a fluororesin coating is expensive, and since dry film 
thickness is moreover usually set as film thickness thick in 25-30 micrometers and a paint steel plate, it causes 
cost quantity of a fluoropolymer painting steel plate. Moreover, since a fluororesin paint film is a flexible paint 
film, a blemish tends to produce it at the time of processing. Moreover, since the front face is smooth, it is easy 
to slide down snow and ice, and a blemish may arise on the fluororesin paint film front face after [ this ] sliding 
down. If the blemish arose, moisture (acid rain, acid snow, acid fog) tended to permeate on the surface of the 
metal plate, for example, when a metal plate was a galvanized steel sheet, the phenomenon in which the zinc ion 
of a plating side begins to melt through a paint film, and a paint film was broken by it arose, and it has left the 
problem to corrosion resistance.- Moreover, since the fluororesin paint film front face was not so hard, a pressure 
mark etc. tended to be attached. , 

[0004] The purpose of this invention is by adding an improvement to a fluoropolymer painting steel plate to offer 
the paint steel plate for sheathing which secures weatherability. corrosion resistance, chemical resistance, and 
thermal resistance, and can aim at antislip nature, such as a sex with a blemish-proof, abrasion resistance, and 
ice, and further corrosion resistance improvement with profit. 
[0005] 

[Means for Solving the Problem] The paint steel plate for sheathing of this invention uses an aluminum-Zn alloy- 
plating steel plate as a substrate five to 65% of the weight by which surface treatment was carried out. Carry out 
baking finish of the plastic paint which blended the rust preventive pigment with the front*-face side of this 
substrate so that dry film thickness may be set to 1-5 micrometers, and an under coat is formed. Finishing coat 
is formed on this under coat. The plastic paint of that finishing coat 18-120 weight section combination of the 
acrylic resin system coating is carried out to the fluororesin system coating 100 weight section. Further to this 
combination plastic paint It has the description to carry out [ are carrying out 0.5-30 weight section combination 
of the ceramic fiber to the plastic paint 100 weight section, and ] baking finish of the plastic paint of said 
finishing coat so that dry film thickness may be set to 7-19 micrometers. 

[0006] In this case, it is more desirable to use an aluminum-Zn alloy-plating steel plate for the above-mentioned 
substrate 45 to 65% of the weight. Moreover, it is more desirable to use what blended thermosetting acrylics and 
thermoplastic acrylic resin at ten to 90:90 - 10 % of the weight for the acrylic resin system coating of the 
above-mentioned finishing coat. 
[0007] 

[Function] Since the paint steel plate for sheathing of the above-mentioned configuration has little elution of the 
zinc ion from the plating layer which is excellent in thermal resistance compared with a galvanized steel sheet, 
and lets a paint film pass since the aluminum-Zn alloy-plating steel plate is used as the substrate five to 65% of 
the weight, it excels also in corrosion resistance. In less than 5% of the weight of an aluminum-Zn alloy-plating 
steel plate, thermal resistance and corrosion resistance cannot fully be expected. The corrosion resistance of a 
shear end face falls in the aluminum-Zn aljoy-plating steel plate exceeding 65 % of the weight. 
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[0008] By having blended ceramic fiber and acrylic resin with finishing coat, a blemish, a pressure mark, etc. at 
the time of processing stop being attached easily, and abrasion resistance can be given. Since finishing coat is 
using the fluororesin as the principal component, chemical resistance is also securable. 

[0009] By making a finishing, paint film front face coarse by combination of ceramic fiber, it is hard coming to 
slide down ice etc. and can prevent with [ this / that is depended for sliding down ] a blemish. 
[0010] The dry film thickness of finishing coat can aim at reduction of paint cost by making thin dry film 
thickness of 7-19 micrometers and an under coat with 1-5 micrometers. 

[001 1] When thermosetting acrylics is blended with the acrylic resin system coating of finishing coat, degradation 
of a fluororesin with the passage of time can be controlled. Moreover, the cost can be cut down if it is made the 
low fluororesin coating which lowered the loadings of the fluororesin to acrylic resin in finishing coat. 
[0012] 

[Embodiment of the Invention] The suitable operation gestalt of the paint steel plate for sheathing of this 
invention is explained. 

[0013] The paint steel plate for sheathing concerning this invention forms an under coat in the front-face side of 
a substrate, and forms finishing coat on this under coat. An aluminum-Zn alloy-plating steel plate is used for the 
above-mentioned substrate five to 65% of the weight. In less than 5% of the weight of an aluminum-Zn alloy- 
plating steel plate, thermal resistance and corrosion resistance cannot fully be expected, but the corrosion 
resistance of a shear end face falls in the aluminum-Zn alloy-plating steel plate exceeding 65 % of the weight. 
For this reason, an aluminum-Zn alloy-plating steel plate is used 45 to 65% of the weight more preferably. 
[0014] In forming a plating layer in a steel plate by making Si contain more than the 0.5 weight section to 
aluminum content in an alloy-plating layer in an aluminum-Zn alloy-plating steel plate five to 65% of the weight, , it 
can control that the weak iron content alloy layer in an interface with a steel plate surface alloy plating is 
formed, and the adhesion of a steel plate and a plating layer can be raised. If the loadings of Si make 10 weight 
sections an upper limit and it is exceeded, they will cause the fall of the workability of a plating layer. Moreover, 
it can control more effectively that zinc will be eluted from an alloy-plating layer under a corrosive ambient ' 
atmosphere in an alloy-plating layer if 1 .0-5.0 weight section combination of Mg is carried out. If [ than the 5.0 
weight sections ] more [ said effectiveness is thin when there are few loadings of Mg than the 1 .0 weight 
section, and ], a degree of hardness will become high and workability will worsen. 

[0015] Although an under coat is formed in the front-face side of a substrate, before painting this under coat, 
surface treatment, such as chromate treatment, is beforehand performed to a substrate. The coating which uses 
epoxy system resin, polyester system resin, acrylic resin, urethane system resin, etc. as a principal component is 
used for the plastic paint of an under coat. It blends a rust preventive pigment with the above-mentioned resin, 
and secures corrosion resistance while baking finish of the under coat is carried out thinly and it plans low cost 
so that dry film thickness may be set to 1-5 micrometers. If dry film thickness is thinner than 1 micrometer, 
corrosion resistance and adhesion will become low, and if thicker than 5 micrometers, it will become paint cost 
quantity. Although rust preventive pigments may be zinc chromate, strontium chromate, etc., if ah environmental 
problem is taken into consideration, a metallic flake pigment like the zinc powder of non chromium and an 
aluminium powder, an ion-exchange nature pigment like calcium-silica, soluble colors like phosphate or 
molybdate, etc. are good. The loadings of a rust preventive pigment are 5-50 weight section to the above- 
mentioned resin 100 weight section. In addition, whenever [ printing board temperature / of an under coat 2 ] is 
1 80-240 degrees. 

[0016] The plastic paint of the finishing coat by which baking finish is carried out on an under coat is a coating 
which uses as a principal component what blended acrylic resin to the fluororesin. Acrylic resin is compensated 
with the ease of getting damaged of the fluororesin at the time of processing. Fluororesins are polyvinylidene 
fluoride resin, polyvinyl fluoride, etc. Since the property which a fluororesin has will diminish if [ than the 1 20 
weight sections ] more [ the above-mentioned workability effectiveness is inferior to the fluororesin 1 00 weight 
section when there are few loadings of acrylic resin than 18 weight sections, and ], what carried out 18-120 
weight section combination of the acrylic resin to the fluororesin 100 weight section is desirable, and is 25 - 50 
weight section more preferably. 

[0017] If it is made what was blended with thermosetting acrylics with the work which controls especially 
degradation of a fluororesin with the passage of time 100% although you may be thermoplastic acrylic resin, 
acrylic resin coating becomes the degradation prevention at the time of processing and is advantageous even if 
the storage time as a paint steel plate serves as a long period of time. Thermosetting acrylics serves as the 
molecular structure hardened in after [ baking finish ] three dimensions, this molecular structure passes through 
it and it cannot be easily influenced in the time, will control the crystal growth of a fluororesin, will maintain a 
small crystal, and inhibits degradation of a fluororesin with the passage of time. Moreover, since thermosetting 
acrylics raises the degree of hardness of a finishing paint film, it serves to mitigate generating of a blemish and 
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the pressure mark at the time of press working of sheet metal. The mixed ratio of thermosetting acrylics and 
thermoplastic acrylic resin is made into ten to 90:90 - 10 % of the weight this mixing ratio — a rate — being out 
of range — if — the above-mentioned workability and a fluororesin — the function of both degradation 
prevention with the passage of time is not fully obtained. A more desirable mixed ratio is 40 to 60:60 - 40 % of 
the weight. 

[0018] 0.5-30 weight section combination of the ceramic fiber is carried out to the resin solid content 100 
weight section at the combination plastic paint of a fluororesin system coating and an acrylic resin system 
coating. Ceramic fiber uses an alumina, a silica, a zirconia, etc. as a principal component. The die length of 2-5 
micrometers and ceramic fiber of the diameter of ceramic fiber is 5-1 50 micrometers. While such ceramic fiber 
raises the sex with a blemish-proof of a finishing paint film, and pressure-proof mark nature, since it makes a 
finishing paint film front face coarse, ice etc. stops being able to slide on it easily. Ice etc. is made hard to set to 
Ra=0.5-2.5micrometer and Rmax=10-30micrometer the roughness of the finishing paint film front face which 
blended ceramic fiber, and to slide. If there are few loadings of ceramic fiber than the 0.5 weight section, it will 
fully be hard coming to obtain the above-mentioned effectiveness, and if [ than 30 weight sections ] more, the 
elongation of a finishing paint film will fall extremely and bending workability will worsen. The loadings of more 
desirable ceramic fiber are 0.5 - 3 weight section. 

[0019] Dry film thickness of finishing coat is set to 7-19 micrometers. In less than 7 micrometers, depending on 
paint color, concealment nature is inferior, and if 19 micrometers is exceeded, it will become a paint cost rise. 
The dry film thickness of more desirable finishing coat is 13-17 micrometers. Adopting roll coating as paint of 
top coat, whenever [ printing board temperature ] is 220-280 degrees. 

[0020] If scale-like aluminium powder, mica powder, etc. are blended, it can give adiathermic to top coat. The 
these scale-like matter carries out 2-60 weight section combination to the coating 100 weight section. If there 
are few loadings of the scale-like matter than 2 weight sections, adiabatic efficiency is not expectable, and if 
[ than 60 weight sections ] more, the adhesion of a finishing paint film will fall. As for especially the magnitude of 
the scale-like matter, it is desirable that it is 20 micrometers or less 50 micrometers or less. The scale-like 
matter is welP located in a line vyith a finishing paint film side and parallel as it is 20 micrometers or less, and 
while corrosion resistance improves by this, adiabatic efficiency also improves. If 50 micrometers is exceeded, 
when the scale-like matter is not level located in a line with a finishing paint film side, adiabatic efficiency and 
corrosion-resistant effectiveness will decrease. 

[0021] Baking finish of the coating which uses a polyester resin system, an epoxy resin system, an acrylic resin 
system, a urethane resin system, etc. as a principal component is carried out to the rear-face side of a 
substrate. Strontium chromate etc. may be blended with this rear-face coating as a rust preventive pigment. The 
dry film thickness of this rear-face coating is 1-10 micrometers. In addition, this rear-face paint is good as for 
two quart. 
[0022] 

[Example] The cross-section structure of the paint steel plate applied to the example of this invention at 
example 1 drawing 1 is shown typically. The 55-% of the weight aluminum-Zn alloy hot-dipping steel plate 
(henceforth a steel plate 1 ) of 0.4mm thickness by which chromate treatment was carried out as a substrate 1 is 
used. The predetermined flesh-side paint layer 2 is formed in the rear face of a steel plate 1 . 
[0023] An under coat 3 is formed in the front face of a steel plate 1. The under coat 3 was painted with a roll, 
could be burned at 200 degrees of board temperature C, dried the polyester system plastic paint which comes to 
carry out 30 weight sections combination of the rust preventive pigment zinc chromate to the coating 100 
weight section, and it formed it so that it might become the dry film thickness of 4 micrometers. 
[0024] Finishing coat 4 is formed on an under coat 3. As for the plastic paint of finishing coat 4. 80 weight 
sections combination of the acrylic resin was carried out to the fluororesin 100 weight section, and this acrylic 
resin is blended at a rate of thermoplastic acrylic resinithermosetting acrylics =3:2. Furthermore, 1 .9 weight 
section combination of the ceramic fiber is carried out into the paint film at the plastic paint of this finishing 
coat 4. Besides, it paints by the roll coater, can be burned by 250-degreeC, and dries, and the plastic paint of a 
coat 4 is formed so that dry film thickness may be set to 15 micrometers. 

[0025] Next, drawing 2 is made reference and an example of the manufacture approach of the paint steel plate 
of the above-mentioned configuration is explained. The end of the long steel plate 1 rolled in the shape of a roll 
is pulled out. it leads to the pretreatment section 11, and predetermined surface treatment, such as cleaning, 
washing, and chromate treatment, is performed to a steel plate 1 in this pretreatment section 1 1.- Subsequently, 
after leading the steel plate 1 after this pretreatment to the under coat paint section 12 and the rear-face paint 
section 13 one by one, and applying the polyester system plastic paint for under coat formation mentioned above 
on the front face of a steel plate 1 and performing flesh-side paint at the rear face of a steel plate 1 , the under 
coat 3 with a dry film thickness [ like drawing 1 ] of 4 micrometers and the predetermined flesh-side paint layer 
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2 are formed by being burned at 200 degrees of board temperature C in the 1st printing furnace 14. and drying. 
Furthermore, by leading this steel plate 1 to the finishing paint section 15. applying the coating for finishing coat 
formation mentioned above on said under coat 3, being burned at 250 degrees of board temperature C in the 2nd 
printing furnace 16, and drying, finishing coat 4 with a dry film thickneiss [ like drawing 1 ] of 1 5 micrometers is 
formed, and. finally it rolls round in the shape of a roll. 

[0026] It is the same as an example 1 except example of comparison 1 under coat being the polyester system 
resin paint film which is the dry film thickness of 7 micrometers, and being the fluororesin system paint film (80 % 
of the weight of fluororesins) whose finishing coat is the dry film thickness of 25 micrometers. 
[0027] It is the same as an example 1 except example of comparison 2 under coat being the polyester system 
resin paint film which is the dry film thickness of 8 micrometers, and being the polyester system resin paint film 
whose finishing coat is the dry film thickness of 1 5 micrometers. 

[0028] The slipping sex test of the ice about the paint steel plate of an example 1 and the examples 1 and 2 of a 
comparison, a taper abrasion test, a pressure mark trial, the chemical sex test, and the CAS (corrosion 
resistance) trial were carried out in the following way. 

[0029] (1) Water was sprayed on the icy slipping sex-test test piece, ice was placed, and it was made to freeze 
for 2 hours. The time amount into which 20 degrees of test pieces are made to incline, they are put in a place 
with a room temperature [ C ] of 20 degrees, and ice slides this down was measured. 

(2) It examined by the taper abrasion test [JIS K5400 8.9 (abrasion resistance)]. A taper fprm wear ring adds 
9.81 Ns (I.OKgO of loads using CS10. 

(3) It carried out by uniting front flesh-side paint films on condition that pressure-proof mark 20kg [/cm ] trial 
2x24-hour x40-degreeC. 

(4) The water solution and 5%H2 S04 of 5% of chemical corrosion resistance tests NaOH It was immersed in the 
water solution for 240 hours, respectively, and the degree of discoloration of a paint film was seen. 

(5) CAS (corrosion resistance) trial JIS [JIS H8681 5. (the CASS test approach)] It judged in the RN (R. N) 
standard graph by viewing of the attached chart 1 of H8681. 

[0030] The result of test-result each trial is as being shown in the graph of drawing 3 . finishing coat — the 
combination coating of a fluororesin system coating and an acrylic resin system coating (mixture of 
thermoplastic acrylic resin and thermosetting acrylics) — and it turns out that finishing coat excels [ paint film / 
the fluororesin system paint film or / polyester resin system ] in the example 1 which carried out specified 
quantity addition of the ceramic fiber especially at icy skid nature, abrasion resistance, and pressure-proof mark 
nature as compared with the examples 1 and 2 of a comparison which do not add ceramic fiber — I will come 
out. 

[0031] It is the same as an example 1 except having used the aluminum-Zn alloy-plating steel plate for the . 
substrate 6% of the weight, and having used the acrylic resin of finishing coat as thermoplastic acrylic resin 100% 
in the two to example 4 example 2. It is the same as an example 1 except having used the aluminum-Zn alloy- 
plating steel plate for the substrate 6% of the weight in the example 3, and having made the mixed ratio of 
thermoplastic acrylic resin and thermosetting acrylics into 60:40 % of the weight as acrylic resin of finishing coat. 
It js the same as an example 1 except having used the aluminum-Zn alloy-plating steel plate for the substrate 6% 
of the weight in the example 4, and having made the mixed ratio of thermoplastic acrylic resin and thermosetting 
acrylics into 40:60 % of the weight as acrylic resin of finishing coat. 

[0032] As a deterioration test of the paint steel plate of examples 2-4 with the passage of time, more than was 
investigated in the no crack T after performing a promotion weatherability trial for six days in the ambient 
atmosphere of no more than [ early ] (bending workability) and early (immediately after paint) Crack T, and 60- 
degreeC. This test result is as being shown in drawing 4 . It turns out that the example 2 for which the examples 

3 and 4 which blended thermoplastic acrylic resin and thermosetting acrylics use thermoplastic acrylic resin 
100% as acrylic resin of finishing coat is excelled in the suppression effectiveness of degradation of finishing coat 
with the passage of time. 

[0033] 

[Effect of the Invention] According to this invention, being able to secure properties, such as the weatherability 
of a fluoropolymer painting steel plate, corrosion resistance, chemical resistance, and thermal resistance, the 
property which the steel plate runs short of especially a blemish, a pressure mark, etc. tend to be attached, and 
there is an advantage that the paint steel plate for sheathing with which a fault, such as being easy to slide down 
ice etc.. is suppliable can be offered by low cost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically the paint steel plate for sheathing concerning the example 
of this invention. 

[Drawing 2] It is the production process Fig. of the paint steel plate metal plate for sheathing. 
[Drawing 3] It is the graph showing the result of the slipping sex test of the ice about an example 1 and the 
examples 1-2 of a comparison, a taper abrasion test, a pressure mark trial, the chemical sex test, and a CASS 
test. ; 

[Drawing 4] It is the graph showing the result of the deterioration test with the passage of time about examples 
2-4. 

[Description of Notations] 

1 Substrate 

2 Flesh-Side Paint Layer 

3 Under Coat 

4 Finishing Coat 
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14% 1 8.~i 2 oafiSPBB-^urteo, isicc©ie^« 
M^3^4^c». mmn i o oasspfcjitbr-b^ s 
7T-f''f-%o. 5~3o«agPE^L'r*s«3. HuiaJi 
^ *) )i®«HiS|iWW|g«i^lBIIS*« 7 ~ 1 9 IX m i ^j: S J: 
^ (C;gg#^^ U -r C » S C i tC#m5: W-r -S. ©-C* S . 
[0 00 6] c(DJl^K:4sc^r> ±fsa®tcw. 4 5-- 
6 5S«%A 1 -Zn^5feJs?)-:pt^tS?:ffifflTSCiJ!)S 

tit. iM±m*)moTi'*j}mmj^m 

1 0~9 0 : 9 0~ 1 0Sfi%-CBB^b/c4>CD%^ffl 
[0007] 

[fPffi ] ±ia«R5tCDJ1-^ffl^yf3«». 5-65 ss% 
*.@n-&, 5Sa%*?^l®A 1 - Z n-^^fefeo#P«-C 

mM.m=S:+^icm-r ^ c i ^i-c t ^ci>. e 5 

[0 0 0.8] ±^«5)l«:-fe7 5 •;»^'7T-^^^'-^TrJ"; 

[ 0 0 0 9 ] 5 i»7 T '^>'^*-©E^■CJ:^0^ 
«ffi4ffl< -r 6 c i w: J: *^*5?f ^^{c < < & . 

. [0 0 10] ^m'omco^immmiti'^i aum. t 

^ p S©iai^|gl/P» 1 ~ 5 M m < -r * C i tc J: 

[0011] ±mK)m<DT V fimmmmmcmmm 

[0012] 

[0013] :^^B^icmi>9mm^^m.i3^mR<cmm 



3 

*-3 tr^«*fflc»s. 5m.m%^m(OA i - z n ^* 

■r. 6 5««%?:M^SA 1 -Zn^*-p#SHST?« 

»4 5-6 5«fi%A 1 -Zn^8e>-5#^«*flBt> 

[0 0 14] 5~6 5SM%A 1 - Z n^^fe-^ 
{Ctol^r, ^feotrJgttJtC, A l^JWfiKStU-CS.i 

^0. 5S*a5iJLh^*S-&-5Citcj:i9. IB^fCisb-o lo 

i:^K)nmm^mi-c^%, Mgcosa^a^n. o*« 

t5is*iiif < ft 0 Jnitt*«s< ft 4. 20 
[0015] m^(DmmmicitTm<r) m^mfSLrha^ 

ttP£«^M/i*5 1 ~ 5 *i m <!: ft S J: 5 «:»< j^^^ U 

iiltAtt, ««1±*5ffi<ft»). 5 MmcfcOJlt^i^a 
;<ha5K:ftS, P;5i««if4«. i^PA^ffilg. ^uaK^ 30 

^"^Wm. Ca-i^';:*7<DJ:5ft-Y:t>3^gl14ffl«4. U 
^^^-^'^ :/7=>^fe©J; ^ ft BjjgffiSI4^^> J;t^, 

5 0 MfigPt?* 5. ft *5\ •) IB 2 CDJKff W«jaS« 
1 80~240' t?*^>. 

( 0 0 1 6 ] T^0B©±«:«K*^$n2.±M0HCD 

Mmm 1 0 0 fissiJic^t o r ^nsflgcDiB^**. i 
sftsipj: *}'pfjn.>^t±MEmT.n.nmifi'^'o . 120s 

t»^ffljj|l 0O»aSB{C*fUTi''JjW«lli*l 8-1 2 
oasgPi2^U;t^>©3&s»Sl^<. J:0»$KW2 5 

100 n]T^V JmSi^it 1 0 0%{»pJ^ttT if 
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fto-c4>MXB#(D^{bR«±<!:ft-prW*fJ-c*e. mm^t 

14t Jl/^IMCjg^tt^li 1 0-9 0 : 9 0- 1 OS 

J:»3»*Ll»iS^tb^»4 0~6 0 : 6 0~4 0S 

[ 0 0 1 8 ] 7 -^^tifll?fi^t re? •;;H^i|3F.SIf4© 
-fe 7 5 7 T ^f- ^msmf^ 

1 0 os«a5k:^*(^ro. 5~3 o*«gi5ie-^-r^. -fe 

m^^^tti, -fe-^S ^»^'7T-^^<-©ifiS»2~ 
5/iIn. -fe^s 5»^?7 7 -f/>*-©SSl3:5— 1 5 0 am 
C©J;5ft-l2^5 •;.5'7T'^>'^•-^*J:M^)MK 

tc. ±^»)iHS^ffl*ffl< •r4©t?7K^*J»»3«:< < ft 
•5. -fe^ 5 i.i'7T'f'>'f-?rE^L//c±^»5MMm© 
ffiSl*. Ra = 0. 5~2. 5<zm, Rmax=10~ 
3 0 Mm<fcfto-C*^*?t«5«c< <-rS©-C*i, -fe7 
5-^d'7y-f>'N-'-©iB-^S*5 0. 5SSSBJ:«3ii>ftC^<J: 
±le3!5!)**^^-^«:^5^c < < ft D . 3 0 SSSP J: «P i 

ftS. j:0a*L.t»-fe7 5 i:;d^7r'f^^-©iB^tt 
0. ,5~3Smgi5-C*^o 

[0 0 19] ±^D)l©l£j^M/l«7'-l 9Mmi-r 
-S, 7/im*iir«^fe«:J;-,-t:KHl^*s^*3v 19 

2 0~2 8 0* -CiS. 

[0 02 0] ±^0^f4K:(J. ^M-K©TJl/5-'?Afa 
#■5. cn6i*>t«!B3M»> M^l 0 OSSgptcMLT 

2-60 sfigpiB^-r 4, m^ymmam^wfi 2 ss 
si5j;0ii>ftt»i»r^»*s»j^-c#-r, eoaaapi^ 

^l><!:±^0Mll©f^«tt*«eTT5. SI>{-t>^M©:^ 
^$»5 0amfelT. i^fK 2 0 umfelT-C*SC i*ijff 

®E<!:^.?fK:^<ft6cX. cn«:J;-5rWAt±*^rSJ±T 
4i^{C»M^felSl±-r5. 5 0ym=&e^^.i. ^ 



C4) 

5 " 

[0 02 1] ss<D»fflffiijtc». r>v:i-^7-Jvmn^m: 
s-m^'Fiymm. Tipvjmsm, '^i^i»mmj^'^ 

His. cioSffl^SI»2 3-h«:L/r*.4:«,». 

[0 0 2 2] 

imrnm] mmi 

miC^-t. tVri^Vjt-hfmMStltcO. 4mm 10 

m<D5bm&%A 1 - Z n-^^I4a?)o^«J« («T. 

[ 0 0 2 3 ] 1 ©*®(CttT^ 0 B 3 n 
S. T^tlB3«, l55affll4i'OAejffiifi^Mi^l 0 0 .. 

aaspjcML-rs ossspiE^b-ctt^.sPUx^f^ji'^ft . 
»fli^i|sf*, D-;Kcj:o^L/r«a2 0 0- c-cm 

[0 0^4] T^OB3<O±tC»J:^i3)B4*i0RRSn 20 

JV^fll*s8 0Sfl:gnS3^3tifc4><D-C. 
i";;u«fll=3 : 2<os«^ri3^ofcfcoic*i. se. 

i?:? r-Y 1. 9*SgraH-^L/-Ct,i*. C©±MO 
Ji4©«li§^ttP--'l'3-f-*Clfei^L2 5 0- Ct? 

[oo2 5]>^K, ±imm(Dmmin<omm^&<D- so 

mm'St<omiR i ^rm o ^s^sis 1 2 rovm^si! 1 3 
icm:^mi^r. 1 ©«®K:±ai u/ct^ mmim . 

ffitca^ii^ff ^ 1 ^i^i^ 1 4 {ctei^rfiis 

2 0 0- C-r«l#{^l:ria®-r4C<t{cJ;i5. HICDJ:^ 

u^iMMmmA u moy-rm. s 3 i 2 * 40 

^f4«:^^fiL/. »2 jK-f^Wj^ 1 6 l<Cis\.^xm.U2. 5 0* 
Jl»l 5tfmOJ:M»)»4*0fi5El/. «f*fct3-jPtS(c 
[0026] JtlSPlI 1 

■c*»). ±M»}ia*s?e«i^isii2 5um©7-y^«sjii^ 
^ (7 vmms oms%) T^^mtt. nsfetsi i so 
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[00271 J:b®W2 

•cs> K) . Ji^>3 mi)i^immm i 5 u m©/i< >; xxf ;b 
[0028] nisi?!! 1 . tmm 1 . z<Dm.mn^icr)\.^ 

[0 02 9] (1) *©?t'3tttt^ 

(2) T—- [ J I S K5 40 0 8. 9 

SiCfeffit^ m9. 8 1N(1. OKqf)*mS. 

( 3 ) Wp* U y -f •5'- 

2 0 Kg/an'. x2 4^Pax4 0' CO^WV^S^'m 
(4) 

5%NaOH©*;^?St5%H, SO, (DTKMiC^tl 

■en 2 4 0B#FHia«u-c^M©^fe©^^ii*i5ffc. 

(5) +1-^ (Kfttt) Si?il [ J I S H8 68 1 

5. ^ :x.tm^m) ] J I s H8 6 8 i©^^ai 
©g^a'c^'^f•-^>i':^>/■« <R. n) e{i»iii^{c-c« 

[0030] W(Mg^m 

mi. 2CcJ:t^br. i »)±*tt/l»e£« 

[0 03 1 ] ||Jte^2~4 
^fifa2rW/S«(C6S«%A I -Zn-^^AoSfSSI 

ffi^ffli.^ ±m*)m(DTi^ o)imm^ i o o'%i^-5jmtt 
irM "D Js©T y -ii'fiijit oxfmmsET u 

flSi SaiSibST ^ U JU^/iW©S^J:b^?r 6 0 : 4 0 «« 

«©T ^ V }vmmt LxmoiM^r ^ u f\^^mt.w^vc 

ttTi"J-'Ue}fli©S^tb^*4 0 : 6 0«a%ilyfc|Ji 
[0032] ||«gW2~4C!:^J^iSS©gKl^^bSil<!: 



*«H 4 Kii^-r tist) -Chi,, ±m. 'omoyrf v jx^mm 

[0 03 3] 
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[132) i1-$lffl^^1g^S«©mx®H-C*>-5>. 

[03] HiSFHK Jti50ili--2{coi»r©*o?tott 

[134] llifeM2~4{c-:5i,»-r©igB#s^<LKm©^*^ 

10 ['??#®lttB^) 
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3 T^OJB 

4 ±m*)m 
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